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H NMR spectra were recorded at 500 MHz Varian VNMR spectrometer or a Bruker Avance III-HD spectrometer or at 600 MHz on a Bruker Avance-III-HD NMR spectrometer. 13 C NMR spectra were recorded at 125 MHz on a Varian VNMR Spectrometer or a Bruker Avance III-HD spectrometer or at 150 MHz on a Bruker Avance-III-HD NMR spectrometer. All 1 H NMR spectra were taken in CDCl 3 (referenced to TMS, δ 0.00 ppm), or DMSO-d6 (referenced to residual DMSO, δ 2.50 ppm). All 13 C NMR spectra were taken in CDCl3 (referenced to chloroform, δ 77.16 ppm) or DMSO-d6 (referenced to DMSO, δ 39.52 ppm)
THF, DMF and Dioxane were dried by filtration through alumina according to the methods described by Grubbs. 1 Silica column chromatography was conducted with Zeochem Zeoprep 60 Eco 40-63 µm silica gel. Automated flash chromatography was performed using a Biotage Isolera One. Thin Layer Chromatography (TLC) was performed using EMD Millipore Silica gel 60 F254 plates for normal phase chromatography and EMD Millipore RP-18 modified silica gel 60 F254s plates for reverse phase chromatography. Developed plates were visualized using UV light at wavelengths of 254 and 265 nm. Preparatory silica gel chromatography was performed using 1000 micro Analtech silica gel GF thin layer chromatography plates. Reverse phase chromatography was conducted with Agela technologies bulk C18 flash 50-60 µm reverse phase silica gel. All glassware was oven or flame dried and cooled under an inert atmosphere of nitrogen unless otherwise noted. IR spectra were recorded on a Thermo Nicolet 6700 FT-IR. Masses were obtained by Dr. Haijun Yao at the University of Illinois Urbana-Champaign using a Waters Q-TOF Ultima ESI. Absorbance and fluorescence spectra were obtained using a Cary 100 spectrometer and a Horiba Jobin-Yvon FluoroMax-4 spectrometer respectively.
HeLa cells were purchase from ATCC and the CCK-8 cell viability kit was purchased from Doiundo Molecular Technologies Inc. Cell viability was measured using a Tecan Safire plate reader. Cell imaging experiments were performed on a Leica DMi8 fluorescence microscope equipped with an Andor Zyla 4.2+sCMOS detector Compounds 12, 2 13, 3 4 and SPhos-Pd-G2 7 were prepared in accordance with previously reported procedures. For the synthesis of 15 CHCl3 was substituted for CCl4 in the reported procedure. All spectra matched previously reported. All reagents were obtained commercially unless otherwise noted.
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Experimental Procedures
4-bromo-1-chloro-2-[(tert-butyldimethylsilyl)oxymethyl]-benzene 12 (10.0 g, 29.6 mmol, 1.30 equiv) was added to a flame dried flask and diluted with THF (99 mL). The solution was cooled to -78°C for 30 min with stirring then n-BuLi (2.30 M in hexanes, 13.0 mL, 29.6 mmol, 1.30 equiv) was added to the mixture drop wise and the mixture was stirred at -78°C for 30 min to give a light yellow solution. Quinone monoketal 13 (3.20 mL, 22.8 mmol, 1.00 equiv) was added to the mixture dropwise to give a bronze colored solution and the mixture. After stirring at this temperature for 1 hour the reaction was quenched with denionized water (50 mL) and warmed to room temperature. The product was extracted with ethyl acetate (3 x 50 mL) and the combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) then dried over sodium sulfate and concentrated to give a light brown oil. A stir bar was added to the flask of crude product then the oil was diluted with acetone (100 mL). Under atmospheric conditions, a solution of 10% acetic acid in deionized water (100 mL) was added to the flask and the mixture was stirred for 2 hours. The reaction was quenched with a solution of saturated sodium bicarbonate (100 mL) and the product was extracted with ethyl acetate (3 x 100 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) then dried over sodium sulfate and concentrated to give a bronze/red oil. Titration of the oil with hexanes gave the product as a powder after collection by vacuum filtration. The filtrate was concentrated and this process was repeated until no solid was precipitated upon titration of the resulting oil with hexanes to give the product 14 was an ivory powder (5.25 g, 49% 
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Chloroquinol 14 (5.22 g, 14.3 mmol, 1.00 equiv) and imidazole (1.95 g, 28.6 mmol, 2.00 equiv) were added to a flame dried flask. The solids were dissolved in DMF (72 mL) and triethylsilylchloride (3.60 mL, 21.5 mmol, 1.5 equiv) was added dropwise to the mixture at room temperature. The reaction was heated to 40°C for 16 hours. The reaction was then cooled to room temperature and quenched with a saturated solution of sodium bicarbonate (50 mL). The product was extracted with ethyl acetate (3 x 100 mL) and the combined organic layers were washed with 5% LiCl in deionized water (4 x 50 mL), deionized water (1 x 50 mL), brine (1 x 50 mL) then dried over sodium sulfate and concentrated to give a brown oil. The product was purified via silica gel column chromatography (5-10% ethyl acetate/hexane) to give 2 as a yellow oil (6.48 g, 95% 1,4-dibromobenzene (1.77 g, 7.51 mmol, 1.20 equiv) was dissolved in THF (25 mL) in a flame dried flask and cooled to -78°C for 30 min. n-BuLi (2.30 M in hexane, 3.40 mL, 7.51 mmol, 1.20 equiv) was added drop wise to the cooled solution and stirred for another 20 min at that temperature to give a white precipitate. Chloro ketone 2 (3.00 g, 6.26 mmol, 1 equiv) was diluted with THF (5 mL) and added to the cooled lithiate dropwise and the mixture was stirred for 1 hour at -78°C. The reaction was quenched with the addition of deionized water (15 mL) at -78°C then warmed to room temperature. The product was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) then dried over sodium sulfate and concentrated to give a brown oil. Imidazole (852 mg, 12.5 mmol, 2.00 equiv) was added to a flame dried flask and the crude brown oil was transferred to the flask with DMF (3 x 10 mL). Triethylsilylchloride (1.58 mL, 9.93 mmol, 1.50 equiv) was added to the mixture dropwise to the solution and the mixture was heated to 40°C for 16 hours. The reaction was then cooled to room temperature and quenched with a saturated solution of sodium bicarbonate (50 mL). The product was extracted with ethyl acetate (3 x 100 mL) and the combined organic layers were washed with 5% LiCl in deionized water (4 x 50 mL), deionized water (1 x 50 mL), brine (1 x 50 mL) then dried over sodium sulfate and concentrated to give a brown oil. The product was purified via silica gel column chromatography (2% ethyl acetate/hexane) to give 3 as a clear colorless oil (4.51 g, 96% Three ring bromo chloride 3 (5.00 g, 6.67 mmol, 1.00 equiv) was dissolved in THF (22 mL) in a flame dried flask and cooled to -78°C for 30 min. n-BuLi (2.30 M in hexane, 2.90 mL, 7.51 mmol, 1.00 equiv) was added drop wise to the cooled solution and stirred for another 20 min at that temperature to give a white precipitate. Chloro ketone 2 (3.51 g, 7.33 mmol, 1.10 equiv) was diluted with THF (5 mL) and added to the cooled lithiate dropwise and the mixture was stirred for 1 hour at -78°C. The reaction was quenched with the addition of deionized water (20 mL) at -78°C then warmed to room temperature. The product was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL then dried over sodium sulfate and concentrated to give a brown oil. Imidazole (907 mg, 13.3 mmol, 2.00 equiv) was added to a flame dried flask and the crude brown oil was transferred to the flask with DMF (3 x 10 mL). Triethylsilylchloride (1.68 mL, 9.99 mmol, 1.5o equiv) was added to the mixture dropwise to the solution and the mixture was heated to 40°C for 16 hours. The reaction was then cooled to room temperature and quenched with a saturated solution of sodium bicarbonate (50 mL). The product was extracted with ethyl acetate (3 x 100 mL) and the combined organic layers were washed with 5% LiCl in deionized water (4 x 50 mL), deionized water (1 x 50 mL), brine (1 x 50 mL) then dried over sodium sulfate and concentrated to give a brown oil. The product was precipitated from the crude oil by titration with ethanol to give 4 as a pure white solid (5.34 g, 63%). mp 87-89 °C. 
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Five ring dichloride 4 (1.50 g, 1.19 mmol, 1.00 equiv), previously reported three ring bisboronate 5 (1.07 g, 1.44 mmol, 1.20 equiv) and SPhos-Pd-G2 catalyst (86.4 mg, 0.120 mmol, 0.100 equiv) were added to a flame dried flask. The flask was evacuated and backfilled with N2 (5 x) then a septum put on the flask and the solids were purged with N2 for 30 min. Dioxane (400 mL) and a solution of 2 M K3PO4 in deionized water (40 mL) were sparged with nitrogen for 1 hour. The dioxane was added to the reaction flask via cannula and the solution was sparged for 2 hours while the 2 M K3PO4 solution continued to sparge. The reaction flask was headed to 80°C for 30 min then the 2 M K3PO4 solution was added. The reaction was stirred at this temperature for 16 hours then cooled to room temperature. The mixture was filtered through celite rinsing with dichloromethane (3 x 75 mL) and the filtrate was concentrated to remove approximately 350 mL of dioxane. The product was extracted from this mixture with dichloromethane (3 x 100 mL) and the combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) then dried over sodium sulfate and concentrated to give a black oily solid. The crude reaction was treated with silica gel column chromatography (0-15% ethyl acetate/hexane) to give impure 6 and 7 as clear oils. The products were purified by titration of the resulting oils with acetone to give 6 and 7 as white solids after collection with vacuum filtration. This process was repeated on the concentrated filtrates and fractions of mixed 6 and 7 were separated with silica gel column chromatography (0-15% ethyl acetate/hexane) to give 6 (181 mg, 10%) and 7 (314 mg, 18%) as white solids. 6: mp 215-216 °C. 
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Macrocycles 6 and 7 (6: 181 mg, 0.115 mmol; 7: 314 mg, 0.215 mmol; combined as 1.00 equiv) were added to a flame dried flask and suspended in THF (3.30 mL) at room temperature. Tert-butyl ammonium fluoride (TBAF) (1.00 M in THF, 3.30 mL, 3.30 mmol, 10.0 equiv) was added to the suspension dropwise to give a yellow orange clear solution. The reaction was stirred for 2 hours then quenched with deionized water (10 mL) to give a colorless liquid. The mixture was concentrated to remove the THF and the resulting white solid was collect by vacuum filtration and rinsed with deionized water (50 mL) and dichloromethane (50 mL). The filtrate was discarded and the solid was dissolved in 1:1 acetone and deionized water then concentrated and dried thoroughly with high vacuum. A 0.05 M solution of H2SnCl4 was prepared by dissolving tin(II) dichloride dehydrate (1.13 g, 5.00 mmol, 1.00 equiv) in THF (100 mL) in a flame dried flask then adding HCl (12 M, 0.83 mL, 10 mmol) dropwise and stirring for 30 min. The free alcohol macrocycle obtained from the TBAF deprotection was suspended in THF (5 mL) in a flame dried flask and the H2SnCl4 solution (0.05 M, 100 mL, 4.96 mmol, 15 equiv) was added via cannula. The reaction immediately became clear and turned yellow then a precipitate formed after 30 min of reaction time. The mixture was stirred for 16 hours then the reaction was quenched with a solution of saturated sodium bicarbonate in deionized water (100 mL). The mixture was filtered through a pad of celite that was rinsed with deionized water (50 mL), acetone (50 mL) then dichloromethane (150mL). The dichloromethane layer was separated and the product was extracted from the aqueous layer with dichloromethane (2 x 100 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) dried over sodium sulfate and concentrated to give a yellow solid. The product was treated with silica gel column chromatography (0-5% methanol/dichloromethane) to give impure product as a yellow solid. The product was purified via preparatory silica gel thin layer chromatography eluting (10% methanol/dichloromethane) to give the desired product with minor impurities as a yellow solid. While the product was of sufficient purity to carry on, the remaining impurities were removed with silica gel column chromatography (0-5% methanol/dichloromethane) to give pristine 8 as a yellow solid (71.8 mg, 35%). mp >250 °C decomp. 
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Nanohoop 8 (20.1 mg, 0.0301 mmol, 1.00 equiv) was suspended in DMF (0.250 mL) at room temperature and the solution was briefly sonicated to promote dissolution of the nanohoop. Sodium hydride (5.9 mg, 0.148 mmol, 5.00 equiv) was added to the mixture as a solid and the suspension was stirred for 30 min after sonicating briefly. At this time, the reaction mixture had become a dark orange color and 15-crown-5 (24.4 µL, 0.123 mmol, 4.00 equiv) was added to the flask and stirred for another 30 min. To the now brown suspension was added neat 1,3-propane sultone (42 mg, 0.344 mmol, 11.4 equiv) and the reaction was stirred for 16 hours. The reaction was quenched with the addition of deionized water (2.00 mL) and the mixture was stirred for 5 min. Sodium acetate (42.0 mg, 0.512 mmol, 17.0 equiv) was added to the light yellow solution and the mixture was stirred for 30 min. The crude reaction mixture was then concentrated, loaded on to reverse phase silica gel and purified with reverse phase silica gel chromatography (20-80% acetone/deionized water). Any recovered starting material or monosulfonated product was combined, resubjected to the same reaction conditions and purified as described. The disulfonated product was then rinsed with dichloromethane (4 x 5.00 mL) to give pure 1 as an orange solid film (11.4 mg, 57%). A portion of monosulfonated product was also recovered as a yellow solid (8.1 mg, 35%). mp >220 °C decomp. 1,4-dibromo-2-(bromomethyl)-benzene 15 (10.5 g, 32.3 mmol, 1.00 equiv) and sodium azide (3.15 g, 48.5 mmol, 1.50 equiv) were added to a flame dried flask then dissolved in dimethyl sulfoxide (430 mL). The mixture was stirred for 3 hours then the reaction was quenched with the addition of deionized water (250 mL). The product was extracted with dichloromethane (3 x 250 mL) and the combined organic layer wash washed with deionized water (4 x 250 mL), brine (1 x 250 mL) and dried over sodium sulfate then concentrated to give pure 16 as a clear, colorless liquid (8.90 g, 95% 
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Three ring dibromo 17 (4.95 g, 7.60 mmol, 1.00 equiv) was dissolved in THF (38 mL) in a flame dried flask and cooled to -78°C for 30 min then n-BuLi (2.20 M in hexane, 7.60 mL, 16.7 mmol, 2.2 equiv) was added to the reaction flask. Bromo ketone 18 (6.34 g, 16.7 mmol, 2.20 equiv) in THF (56 mL) was immediately added to the cooled lithiate dropwise and the mixture was stirred for 1 hour at -78°C. The reaction was quenched with the addition of deionized water (100 mL) at -78°C then warmed to room temperature. The product was extracted with ethyl acetate (2 x 100 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) then dried over sodium sulfate and concentrated to give a brown solid. This solid was suspended in hexanes and filtered to give a white powder. Imidazole (2.07 g, 30.4 mmol, 4.00 equiv) was added to a flame dried flask and the crude solid was added to the flask. The solids were dissolved in DMF (38 mL) and triethylsilylchloride (3.83 mL, 22.8 mmol, 3.00 equiv) was added to the mixture dropwise to the solution and the mixture was heated to 40°C for 16 hours. The reaction was then cooled to room temperature and quenched with a saturated solution of sodium bicarbonate (20 mL). The product was extracted with ethyl acetate (2 x 75 mL) and the combined organic layers were washed with 5% LiCl in deionized water (4 x 50 mL), deionized water (1 x 50 mL), brine (1 x 50 mL) then dried over sodium sulfate and concentrated to give a maroon oil. The product was purified via silica gel column chromatography (20-30% dichloromethane/hexane) to give 19 as a clear, colorless, sticky oil (3.68 g, 33%). Characterization of this compound is consistent with previously reports.
Seven ring dibromide 19 (3.68 g, 2.48 mmol, 1.00 equiv) was dissolved in THF (12 mL) in a flame dried flask and cooled to -78°C for 30 min. n-BuLi (2.20 M in hexane, 2.49 mL, 5.47 mmol, 2.20 equiv) was added drop wise to the cooled. 2-Isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2.04 mL,10.0 mmol, 4.03 equiv) was then immediately added to the cooled lithiate dropwise and the mixture was stirred for 1 hour at -78°C. The reaction was quenched with the addition of deionized water (20 mL) at -78°C then warmed to room temperature. The product was extracted with ethyl acetate (2 x 50 mL and the combined organic layers were washed with deionized water (2 x 25 mL), brine (1 x 25 mL) then dried over sodium sulfate and concentrated to give 20 as a white foamy solid (3.94 g, 96% SPhos-Pd-G2 catalyst (41.0 mg, 0.0565 mmol, 0.100 equiv) was added to a flame dried flask. The flask was evacuated and backfilled with N2 (5 x) then a septum was put on the flask and the solid was purged with N2 for 30 min. During the N2 purge seven ring bisboronate 20 (847 mg, 0.565 mmol, 1.00 equiv) was added to a separate flame dried flask, dissolved in dioxane (10 mL) and sparged for 30 min. At the same time dibromide 16 (197 mg, 0.678 mmol, 1.20 equiv) was added to another flame dried flask, dissolved in dioxane (10 mL) and sparged for 30 min. The solutions of 20 and 16 cannulated into the flask containing SPhos-Pd-G2, rinsing each flask with dioxane (1 x 5 mL). Dioxane (158 mL) was also added to the flask and the solution was sparged with N2 while sonicating the flask for 50 min. Meanwhile, a solution of 2 M K3PO4 in deionized water was sparged with nitrogen for 1 hour. The reaction flask was headed to 80°C for 30 min then the 2 M K3PO4 solution (18.8 mL) was added. The reaction was stirred at this temperature for 16 hours then cooled to room temperature. The mixture was concentrated to remove the dioxane and the resulting solution was filtered through celite rinsing with dichloromethane (3 x 50 mL). The resulting organic layer was separated and the product was extracted further form the aqueous layer with dichloromethane (3 x 75 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) then dried over sodium sulfate and concentrated to give a brown solid. The crude reaction was purified with silica gel column chromatography (20-50% dichloromethane/hexane) to give the desired product as a mostly pure white solid. This solid was suspended in acetone and filtered to give pure 22 as white solid (363 mg, 44%). mp 153-155 °C. 
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Macrocycle 21 (350 mg, 0.241 mmol, 1.00 equiv) were added to a flame dried flask and suspended in THF (2.4 mL) at room temperature. Tert-butyl ammonium fluoride (TBAF) (1.00 M in THF, 1.60 mL, 1.60 mmol, 6.50 equiv) was added to the suspension dropwise to give a yellow orange clear solution. The reaction was stirred for 2 hours at which time a white precipitate was formed. The reaction was then quenched with deionized water (10 mL) and concentrated to remove the THF. The resulting white solid was collect by vacuum filtration and rinsed with deionized water (25 mL) and dichloromethane (25 mL) to give a crude white solid that was carried on to the aromatization. A 0.05 M solution of H2SnCl4 was prepared by dissolving tin(II) dichloride dehydrate (545 mg, 2.41 mmol) in THF (50 mL) in a flame dried flask then adding HCl (12 M, 0.371 mL, 4.83 mmol) dropwise and stirring for 30 min. The H2SnCl4 solution (0.05 M, 34 mL, 1.69 mmol, 7 equiv) was added the crude free alcohol macrocycle solid (0.2414 mmol, 1.00 equiv) in a flame dried flask. The reaction immediately became clear and turned yellow. The mixture was stirred for 3 hours then the reaction was quenched with a solution of saturated sodium bicarbonate in deionized water (50 mL). The mixture was filtered through a pad of celite that was rinsed with deionized water (10 mL) and dichloromethane (150 mL). The dichloromethane layer was separated and the product was extracted from the aqueous layer with dichloromethane (2 x 100 mL). The combined organic layers were washed with deionized water (2 x 100 mL), brine (1 x 100 mL) dried over sodium sulfate and concentrated to give a yellow solid. The product dry loaded onto celite and purified with silica gel column chromatography (25-28% dichloromethane/hexanes) to give the product as a pristine yellow solid. (78.5 mg, 49%). mp >230 °C decomp. 
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This procedure was adapted from a previously reported procedure. 8 Folic acid 22 (1.00 g, 2.23 mmol, 1.00 equiv) was suspended in DMSO (45 mL) in a flame dried flask and dissolved with light heating in a water bath at 50°C for 30 min. N-Hydroxysuccinimide (287 mg, 2.49 mmol, 1.1 equiv) and N,N'-Dicyclohexylcarbodiimide (514 mg, 2.49 mmol, 1.1 equiv) were added to the flask and the reaction was stirred at room temperature for 18 hours at which time a white precipitate was observed. The resulting precipitate was collected via gravity filtration and the filtrate reaction mixture was added to a flame dried flask. Then triethylamine (0.38 mL, 2.72 mmol, 1.2 equiv) and propargyl amine (0.17 mL, 2.72 mmol, 1.2 equiv) were added to the reaction flask and stirred for another 18 hours. The reaction was quenched with the addition of a solution of 20% acetone in ether (100 mL) and the resulting solid was collected via centrifugation, rinsed with acetone (50 mL) then collected again via centrifugation. This solid was dissolve in water (50 mL) with heating at 50°C with sonication for 30 min. Then the red solution was acidified with 12M HCl and the resulting filtrate was collected via vacuum filtration and then rinsed with MeCN (3 x 20 mL) and ether (2 x 20 mL). The resulting orange solid gave 10 as the major product contaminated with 22 and the a-substituted folate isomer (1.08 g, 68%). The product mixture is consistent with previous reports with 10 as the major product. 
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This procedure was adapted from a previously reported procedure.
9 Folate 10 as a mixture from the previous reaction (17.0 mg, 0.0362 mmol, 1.60 equiv), azide [8] CPP 9 (15.0 mg, 0.0226 mmol, 1.00 equiv), sodium ascorbate (8 mg, 0.0452 mmol, 2.00 equiv) and CuSO4•5H2O (1.1 mg, 0.00450 mmol, 0.2 equiv) were added to a flame dried microwave vial and suspended DMSO (1.0 mL). The reaction mixture was stirred in the microwave for 1 hour at 70°C then the resulting brown reaction mixture was quenched with acetone (10 mL). This solution was stirred in an ice bath for 30 min then the resulting solid was collected via centrifugation, rinsed with dichloromethane (2 x 10 mL) acetonitrile (2 x 10 mL) collecting each time with centrifugation. The solid was suspened in water with aid of sonication for 30 min then acidified with 12M HCl. The resulting solid was collected via vacuum filtration and rinsed with deionized water (2 x 5 mL), MeCN (2 x 5 mL) and diethyl ether (2 x 5 mL). This solid was dissolved in 0.1 M NaOH in methanol and filtered over cotton to remove any undissolved solids and the filtrate was acidified with 12 M HCl to give a yellow precipitate. The solid was collected via vacuum filtration to give 11 as a yellow solid contaminated with the a-substituted folate isomer (4.5 mg, 24% [8] CPP 1 studies, confluent HeLa cells were incubated in FBS-free DMEM containing 1 (0.5 -10 µM) with 0.5% DMSO for up to 24 hours in a 96-well plate (10 4 cells/well). For the surfactant studies (supporting information, Nanohoop Surfactant Studies), surfactant solubilized [8] or [12] CPP, confluent cells were incubated in FBS-free DMEM with the nanohoop in 1 or 5 wt% Pluronic F108 for 2 hours in a 96-well plate (10 4 cells/well). For cytotoxicity studies control groups were treated with FBS-free DMEM with 0.5% DMSO for 1 or 0.1 wt% Pluronic F108 for surfactant studies. After treatment with vehicle, 100 µL of FBS-free DMEM containing 10% CCK-8 solution was added to each well and the cells were incubated for 2 hours more at 37 °C. The absorbance at 450 nm was measured with a microplate reader and the cell viability was calculated and normalized to the control group.
For live cell imaging HeLa cells were plated in poly-D-lysine coated plates (MatTek) containing 2 mL of DMEM and incubated at 37 °C under 5% CO2 atmosphere for 24 hours. The confluent cells were washed with PBS buffer then co-incubated with 1 (10 µM), or surfactant solubilized [8] or [12] CPP, and NucRed dye (2 drops) in FBS-free DMEM for 1 hour. After removing extracellular vehicle by washing with PBS, cells were bathed in 2 mL of PBS while cell imaging was performed on the cells using a Lecia DMi8 fluorescent microscope equipped with a Excelitas X-Cite 110LED light source. All cubes for imaging were purchased from Chroma. For colocalization experiments the cell culture procedures described above were followed to give confluent cells on poly-D-lysine coated plates (MatTek). The DMEM medium was removed and the cells were washed with PBS buffer then incubated with 500 nM of CellTracker Red CMTPX, ER-Tracker Red and MitoTracker Red RM in FBS-free DMEM for 30 minutes then washed with PBS buffer. The cells were then incubated with a 1 µM solution of 1 in FBS-free DMEM for 1 hour then washed with PBS buffer, then bathed in 2 mL of PBS for cell imaging.
Supporting Information
For the FA [8] CPP 11 experiments the cell culture procedures described above were followed to give confluent cells on poly-D-lysine coated plates (MatTek). The DMEM medium was removed and the cells were washed with PBS buffer. The cells were then incubated with 11 (10 µM) or 9 (10 µM) for 2 hours in FBS-free DMEM. For the free folic acid experiments, the cells were incubated with folic acid (5 mM) for 30 minutes before incubation with 11. 
Methods of Optical Characterization
The quantum yield of disulfonate [8] CPP 1 (DMSO and PBS Buffer with 0.1% SDS) and 9 (DCM) was determined as described by Jobin Yvon Horiba 10 using anthracene (ethanol) and quinine sulfate (0.1M H2SO4) as standards while exciting at 330nm for 1 and 335 for 9. The fluorescence of 1 and 9 were integrated from 420-650 nm while anthracene was integrated from 360-480 nm and quinine sulfate was integrated from 400-600 nm.
For pH studies, 10 µM solutions of either disulfonate [8] CPP 1 or fluorescein in 1:1 MeOH:100 mM KCl, 100 mM KOH were prepared from 20mM DMSO stock solutions. The pH of three samples of either 1 or fluorescein were measured using a SevenMulti Mettler Toledo pH probe and adjusted to the same value using 1 M -100 mM solutions of HCl or KOH. The absorbance and fluorescence of each sample was measured and plotted as an average against the measured pH value of the sample from pH 12 -3.
For photobeaching studies solutions of disulfonate [8] CPP (0.12 uM) and fluorescein (0.12 uM) were prepared in PBS buffer with 0.1% SDS and PBS buffer solutions respectively that had been sparged with O2 for 1 hour. The fluorescence emission was measured every 10 minutes while the sample was under constant irradiation for 6 hours.
